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(54) SHAPE-MEMORY VULCANIZED RUBBER MOLDING 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly elastic shape-memory vulcanized rubber 
molding, esp. in the form of a film, a sheet, or a heat-shrinkable film, having a controllable 
shrinkage (begining) temp, and an improved usability. 

SOLUTION: This shape-memory vulcanized rubber molding exhibits a shape recovery of 70% 
or higher, a shape memory of 50% or higher, and a permanent set after 200% elongation of 
20% or lower and pref. comprises 100 pts.wt. vulcanized rubber and 3-50 pts.wt. resin 
particles having a Vicat softening point of 70°C or higher and dispersed therein. Since the 
shrinkage (begining) temp, of the molding is controlled by resin particles having a Vicat 
softening point of 70°C or higher, the molding has a good usability, and it has a high rubber 
elasticity since it contains a vulcanized rubber. Therefore, the molding can be suitably used 
esp. in the form of a film, a sheet, or a heat-shrinkable a film. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] (i) Configuration storage nature vulcanized-rubber Plastic solid characterized by for a 
configuration recovery factor being 70% or more, and for the rate of (ii) configuration storage being 
50% or more, and (iii) the permanent set after 200% extension being 20% or less. 
[Claim 2] vulcanization - a sex - rubber - (- A --) - from - becoming - vulcanizate - inside -- 
BIKATTO -- softening temperature -- 70 -- degree C -- more than -- it is - a resin -- (- B --) - granular 
-- distributing - having - becoming - and - a resin -- (- B -) - vulcanization -- a sex - rubber - (- A 
--) » a weight - a ratio -- [-- (- B -) -- /-- (~ A -) --] - three 

[Claim 3] The configuration storage nature vulcanized-rubber Plastic solid according to claim 2 
characterized by being in the range whose mean-dispersion particle size of the aforementioned resin (B) 
is 0.1-200 micrometers. 

[Claim 4] The aforementioned vulcanization nature rubber (A) is ethylene and the carbon atomic 
numbers 3-20alpha. - The ethylene andalpha which consists of an olefin and disconjugate polyene - 
Configuration storage nature vulcanized-rubber Plastic solid according to claim 2 characterized by being 
an olefin and disconjugate polyene copolymer rubber. 

[Claim 5] The aforementioned resin (B) is a crystalline propylene homopolymer or a propylene, and one 
or more sorts of carbon atomic numbers 2-12alpha. - A crystalline propylene andalpha with an olefin - 
Configuration storage nature vulcanized-rubber Plastic solid according to claim 2 characterized by beine 
an olefine copolymer. 

[Claim 6] The configuration storage nature vulcanized-rubber Plastic solid according to claim 2 to which 
the aforementioned resin (B) is characterized by being a styrene content non-crystalline polymer 
[Claim 7] The aforementioned vulcanized-rubber Plastic solid is a configuration storage nature 
vulcanized-rubber Plastic solid according to claim 2 characterized by being the Plastic solid obtained 
when cooled by the temperature of under BIKATTO softening temperature after size enlargement is 
earned out at the temperature more than the BIKATTO softening temperature of a resin (B). 
[Claim 8] The configuration storage nature vulcanized-rubber Plastic solid according to claim 1 to 7 
characterized by being the thermal-contraction nature Plastic solid of the shape of a film a sheet or a 
tube. ' 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the configuration storage nature vulcanized-rubber 
Plastic solid which is a thermal-contraction nature Plastic solid of the shape of the configuration storage 
nature vulcanized-rubber Plastic solid excellent in rubber elasticity especially a film, a sheet, or a tube in 
more detail about a configuration storage nature vulcanized-rubber Plastic solid. 
[0002] 

Background of the Invention] Conventionally, as the film, sheet, and tube of the thermal-contraction 
nature used for the seal of goods, packing, covering of an electric wire or a steel pipe, the coat of a glass 
bottle, etc., although the thermal-contraction nature Plastic solid made from a polyvinyl chloride was 
used, since the thermal-contraction nature Plastic solid made from a polyvinyl chloride is inferior to 
weatherability and faults, such as plasticizer exudation, are seen, depending on the field, thermal- 
contraction nature Plastic solids, such as polyethylene and polypropylene, are used. However, since 
thermal-contraction nature Plastic solids, such as conventional polyethylene, ran short of rubber 
elasticity, the use was restricted. 

[0003] When invention about the film or sheet of thermal-contraction nature which consists of a bridge 
formation extension object of ethylene and 1-butene polyene random copolymerization rubber is ****** 
(ed) by JP,3-60664,B and invention-in-this-application persons retested about this invention, the 
obtained thermal-contraction nature sheet did not have enough rubber elasticity. 

[0004] Moreover, mixing polyethylene with EPT and producing the tube for thermal contractions is also 
known. However, when invention-in-this-application persons retested this tube, the obtained thermal- 
contraction nature tube as well as a thermal-contraction nature sheet given in above-mentioned JP,3- 
60664,B had inadequate rubber elasticity. 

[0005] Moreover, although various kinds of configuration storage nature resins were indicated by 
"chemical-technology magazine MOL, VOL.6 (1989), P.42-46, Sumio Takei work, and the Ohm-Sha 
Ltd. issue", each of these configuration storage nature resins wanted the rubber elasticity of a thermal- 
contraction nature Plastic solid for them, and they had a fault, like contraction (start) temperature is too 
low. 

[0006] Therefore, while being able to control contraction (start) temperature and being able to improve 
user-friendliness, an appearance of the thermal-contraction nature Plastic solid of the shape of a 
configuration storage nature vulcanized-rubber Plastic solid with high rubber elasticity especially a film, 
a sheet, and a tube is desired. 

[0007] By the way, conventionally, vulcanization rubber goods are vulcanized and manufactured, after 
carrying out size enlargement of the compound compound which kneaded crude rubber, the reinforcing 
agent, the softener, the bulking agent, the vulcanizing agent, etc., and was obtained by the fabricating 
methods, such as press forming, extrusion molding, or calender fabrication. 

[0008] For example, in the vulcanization rubber sheet product which has patterns, such as a crimp, on a 
front face, mold attachment of the crimp on the front face of a sheet etc. is performed by letting the sheet 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 9/22/02 



Page 2 of 18 



pass on the roll (embossing roll) which carved patterns, such as a crimp, in case sheeting of the 
compound compound is carried out to the shape of a sheet. 

[0009] However, the amount of a compound compound had to be controlled by this method with the 
irregularity of a pattern that it was carved, or the sheeting roll before being sent to a mold attachment 
roll since the initial complement of a compound compound is not uniform, if there is a deep place 
partially. Moreover, so that the viscosity of a compound compound becomes low in the case of a fine 
pattern, and the more adhesiveness increased, the compound compound was got blocked in the crevice 
part where the front face of a mold attachment roll is fine, and, the more the mold attachment roll front 
face needed to be cleaned frequently. Furthermore, although the long sheet which carried out sheeting 
was once rolled round when the mold attachment (size enlargement) process and the vulcanization 
process were not continuing, the pattern on the front face of a sheet which carried out mold attachment 
with a self-weight and rolling-up pressure of the long sheet by the time it went into the vulcanization 
process became thin, and there were problems, such as deformation sushi ******** 
[0010] Moreover, holding the size enlargement configuration had the problem of being very difficult 
until the vulcanization process was completed, even if the cross section carried out size enlargement of 
the compound compound to the concave with the extruder in the vulcanization rubber goods by which 
extrusion molding was carried out to the concave thick thin ribbon base. 

[001 1] furthermore, the deformation to which comparatively thick thick vulcanization rubber goods like 
the glass run channel for automobiles also happen at the time of vulcanization — consideration -- putting 
in — the design of a dice — grain — there was a problem that it had to carry out densely 
[0012] In the tube-like vulcanization rubber goods to which the wing was attached like weather-strip 
sponge further again, it fabricated, where the support for it not only requiring the precise design of a 
dice, but supporting a wing for a compound compound is incorporated, and after vulcanization, a 
support is separated, the complicated manufacture method of making it a product is adopted, and there 
was a problem that a production cost was high. 

[0013] Moreover, after extruding a compound compound in the shape of a hose and cutting it short, 
short vulcanization rubber goods of a bend like the joint hose used for joint, such as a radiator hose for 
automobiles, insert a mandrel, and are manufactured by vulcanizing. Therefore, not only insertion of a 
mandrel is difficult, but in a soft compound compound, a hose may be torn at the time of the insertion, 
or the blemish attached at the time of the insertion may remain in a product as it is, and there were a 
problem and a bird clapper. 

[0014] Therefore, even if it is the Plastic solid which are obtained by carrying out and transforms size 
enlargement, such as mold attachment, temporarily after vulcanization of a compound compound at the 
time of product use, an appearance of the configuration storage nature vulcanized-rubber Plastic solid 
excellent in the property which returns to the original configuration, i.e., rubber elasticity, is desired. 
[0015] 

[Objects of the Invention] It is to offer the thermal-contraction nature Plastic solid of the shape of a 
configuration storage nature vulcanized-rubber Plastic solid with high rubber elasticity especially a film, 
a sheet, and a film while the purpose of this invention tends to solve the problem accompanying the 
above conventional technology, can control contraction (start) temperature and can improve user- 
friendliness. 

[0016] Moreover, even if other purposes of this invention are the Plastic solids which are obtained by 
carrying out and transform size enlargement, such as mold attachment, temporarily after vulcanization 
of a compound compound at the time of product use, they are to offer the configuration storage nature 
vulcanized-rubber Plastic solid excellent in the property which returns to the original configuration, i.e., 
rubber elasticity. 
[0017] 

[Summary of the Invention] The configuration storage nature vulcanized-rubber Plastic solid concerning 
this invention is (i). A configuration recovery factor is 70% or more, and the rate of (ii) configuration 
storage is 50% or more, and (iii) it is a permanent set after 200% extension [JIS K 6301]. It is 
characterized by being 20% or less. 
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[0018] being above — a property -- having -- this invention - starting being desirable - a 
configuration -- storage -- a sex - vulcanized rubber - a Plastic solid -- vulcanization -- a sex -- rubber - 

- (~ A --) -- from — becoming - vulcanizate — inside BIKATTO -- softening temperature - [- ASTM 
D 1525 --] 70 - degree C -- more than - it is a resin (-- B --) -- granular - distributing - 
having becoming — and -- a resin -- (-- B — ) -- vulcanization 

[0019] The mean-dispersion particle size of the aforementioned resin (B) is usually in the range of 0.1- 
200 micrometers. The vulcanization nature rubber (A) preferably used by this invention is ethylene and 
the carbon atomic numbers 3-20alpha. - The ethylene andalpha which consists of an olefin and 
disconjugate polyene - They are an olefin and disconjugate polyene copolymer rubber. 
[0020] The resin (B) preferably used by this invention is a crystalline propylene homopolymer or a 
propylene, and one or more sorts of carbon atomic numbers 2-12alpha. - A crystalline propylene 
andalpha with an olefin - They are an olefine copolymer or a styrene content non-crystalline polymer. 
[0021] The following Plastic solids are mentioned as a desirable configuration storage nature 
vulcanized-rubber Plastic solid concerning this invention. 

(1) The aforementioned ethylene andalpha which is vulcanization nature rubber (A) - In the vulcanizate 
which consists of an olefin and disconjugate polyene copolymer rubber (Al) The crystalline propylene 
homopolymer, or the aforementioned aforementioned crystalline propylene and alpha olefin copolymer 
(Bl) whose BIKATTO softening temperature is a resin (B) 70 degrees C or more is granular, and it 
comes to distribute it. And the configuration storage nature vulcanized-rubber Plastic solid which has 
the weight ratio [(Bl )/(Al)] of a polymer (**) (Bl) and vulcanization nature rubber (Al) in the range of 
3 / 100 -50/100. 

[0022] (2) The aforementioned ethylene andalpha which is vulcanization nature rubber (A) - In the 
vulcanizate which consists of an olefin and disconjugate polyene copolymer rubber (Al) the styrene 
content non-crystalline polymer (B-2) whose BIKATTO softening temperature is a resin (B) 70 degrees 
C or more is granular, and distributes — having ~ becoming ~ and - a resin — (- B-2 — ) — rubber (Al) - 

- a weight - a ratio [-- (-- B-2 -) - /(Al) --] - three - /-- 100 50 -- /-- 100 - the range - it is ~ 

a configuration - storage - a sex — vulcanized rubber — a 

[0023] After size enlargement of the above configuration storage nature vulcanized-rubber Plastic solids 
concerning this invention is carried out at the temperature more than the BIKATTO softening 
temperature of a resin (B), it is desirable that it is the Plastic solid obtained when cooled by the 
temperature of under BIKATTO softening temperature. 

[0024] The configuration storage nature vulcanized-rubber Plastic solid concerning this invention is 
usually suitably used as a thermal-contraction nature Plastic solid of the shape of a film, a sheet, or a 
tube. 
[0025] 

[Detailed Description of the Invention] Hereafter, the configuration storage nature vulcanized-rubber 
Plastic solid concerning this invention is explained concretely. 

The configuration storage nature vulcanized-rubber Plastic solid concerning a configuration storage 
nature vulcanized-rubber Plastic-solid this invention has a permanent set after a specific configuration 
recovery factor, the rate of configuration storage, and 200% extension. 

[0026] The configuration storage nature vulcanized-rubber Plastic solid concerning this invention is (i). 
A configuration recovery factor is 85% or more more preferably 80% or more 70% or more, and the rate 
of (ii) configuration storage is 70% or more more preferably 60% or more 50% or more, and (iii) the 
permanent set after 200% extension is 15% or less more preferably 18% or less 20% or less. 
[0027] The permanent set after the above-mentioned 200% extension serves as an index of rubber 
elasticity, and 20% or less of configuration storage nature vulcanized-rubber Plastic solid has [ this 
permanent set ] high rubber elasticity. The permanent set after the above-mentioned configuration 
recovery factor, the rate of configuration storage, and 200% extension is searched for as follows/ 
(1) a configuration recovery factor and configuration storage ******, and a non- vulcanized sheet with a 
thickness of 3mm ~ a press-forming machine [KOTAKI energy machine company make] ~ using - 
metal mold - vulcanize for 20 minutes at 160 degrees C in inside, prepare a 2mm(thickness) xl5cm 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_webcgi_ejje 9/22/02 



Page 4 of 18 



(length) xl2cm (width) vulcanization sheet, pierce this vulcanization sheet and prepare a rectangle test 
piece with a width of face [ of 20mm ], and a length of 70mm 

[0028] Subsequently, the 30mm marked line is drawn in the central length direction of this test piece, a 
test piece is transformed using a fixture so that this marked line may be set to 60mm, and after putting 
into 180-degree C oven and leaving it for 3 minutes, this test piece is picked out from oven and carries 
out water cooling. A fixture is removed and the distance between the marked lines (LI) lengthened on 
the test piece front face one day after is measured. 

[0029] Subsequently, it takes out, after putting this test piece into 180-degree C oven and leaving it for 3 
minutes, and it is left for 30 minutes under ordinary temperature, and the above-mentioned distance 
between the marked lines (L2) is measured, the distance between the marked lines (LI) by which the 
configuration recovery factor and the rate of configuration storage were measured as mentioned above ~ 
and (L2) it can use and can compute from the following formula 
[0030] Configuration recovery-factor [%] = [(L1-L2 )xl00] /[Ll-30] 
Rate of configuration storage [%] = [(Ll-30 )xl00] /[60-30] 

(2) Measure the permanent set after 200% extension of permanent sets after 200% extension based on 
JIS K 6301. The 2mm(thickness) xl5cm(length) xJIS No. 3 test piece which was prepared above (1) and 
which was pierced and prepared from the 12cm (width) vulcanization sheet is used for a test piece. 
[0031] The desirable configuration storage nature vulcanized-rubber Plastic solid concerning this 
invention which has the above properties In the vulcanizate which consists of vulcanization nature 
rubber (A), BIKATTO softening temperature [ASTM D 1525] 70 degrees C or more, the resin (B) 
which is 80 degrees C or more preferably is granular, and distributes — having — becoming ~ and 
weight ratio [[ of a resin (B) and vulcanization nature rubber (A) ] (B)/(A) --] - 3 / 100 - 50/100 - 
desirable - 5 / 100 - 40/100 - it is in the range of 5 / 100 - 30/100 more preferably 
[0032] In the configuration storage nature vulcanized-rubber Plastic solid concerning this invention, 
vulcanization nature rubber (A) has taken the structure of cross linkage. The thermal-contraction nature 
Plastic solid of the shape of the configuration storage nature vulcanized-rubber Plastic solid which was 
excellent in configuration stability in the BIKATTO softening temperature of a resin (B) being 70 
degrees C or more, for example, a film, a sheet, and a tube can be obtained. 

[0033] moreover - a resin - (-- B --) — vulcanization ~ a sex - rubber ~ (-- A --) ~ a weight a ratio - 
[-- (-- B --) ~ /-- (-- A --) ~] the above ~ within the limits ~ it is » if - heat -- depending - 
deformation ~ recoverability ~ rubber elasticity — balance ~ having excelled — a configuration — 
storage ~ a sex ~ vulcanized rubber - a Plastic solid — it can obtain . 

[0034] As vulcanization nature rubber (A) preferably used by the vulcanization nature (rubber A) 
[ethylene, alpha-olefin, and disconjugate polyene copolymer rubber] this invention, they are [ ethylene 
and ] the carbon atomic numbers 3-20alpha, for example. - The ethylene andalpha obtained by carrying 
out random copolymerization of an olefin and the disconjugate polyene - The rubber of an olefin, 
disconjugate polyene copolymer rubber, etc. which can be vulcanized is mentioned. 
[0035] Above alpha - An olefin is the carbon atomic numbers 3-20alpha. - It is an olefin and a 
propylene, 1-butene, 4-methyl-l-pentene, 1-hexene, 1-octene especially a propylene, and 1-butene are 
used preferably especially. That is, in this invention, an ethylene propylene and disconjugate polyene 
copolymer rubber, and ethylene, 1-butene and disconjugate polyene copolymer rubber are used 
especially preferably. 

[0036] the ethylene and alpha- used by this invention an olefin and disconjugate polyene copolymer 
rubber ~ ethylene and alpha- a mole ratio (ethylene / alpha-olefin) with an olefin - 60 / 40 - 85/1 5 - it 
is in the range of 65 / 35 - 80/20 preferably 

[0037] As the above-mentioned disconjugate polyene, the disconjugate polyene of the shape of annular 
or a chain is used. As annular disconjugate polyene, it is the 5-ethylidene -2, for example. - Norbornene, 
a dicyclopentadiene, 5-vinyl -2 - Norbornene, norbornadiene, a methyl tetrahydro indene, etc. are 
mentioned. Moreover, as chain-like disconjugate polyene, they are 1, 4-hexadiene, and 7-methyl, for 
example. - It is 1 and 6. - An OKUTA diene, 8-methyl -4 - Ethylidene - 1 Seven - Nonadiene, 4- 
ethylidene - 1 Seven - An undeca diene etc. is mentioned, these disconjugate polyene is independent — 
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or two or more sorts are mixed and it uses ~ having - the amount of copolymerization - an iodine 
number display - 1-40 — it is preferably desirable 2-35, and that it is 3-30 more preferably 
[0038] The ethylene andalpha used by this invention -1.0-3.5 dl/g [eta] of limiting viscosity measured 
in 135-degree-C decalin of an olefin and disconjugate polyene copolymer rubber is in the range of 1.1 - 
3.0 dl/g more preferably 0.8 to 4.0 dl/g. 

[0039] the ethylene and alpha- which has the above properties ****** an olefin and disconjugate 
polyene copolymer rubber are indicated to be by "a polymer manufacture process (Kogyo Chosakai 
Publishing Co., Ltd., issue, P. 309-330) etc." - it can prepare by the well-known method [ like ] 
conventionally 

[0040] They are the above-mentioned ethylene andalpha as vulcanization nature rubber (A) at a [other 
vulcanization nature rubber] this invention. - As rubber used besides an olefin and disconjugate polyene 
copolymer rubber, natural rubber, styrene butadiene rubber, a nitrile rubber, chloroprene rubber, an 
acrylic rubber, Hydrogenation NBR, etc. are mentioned, for example. 

[0041] The resins (B) used by the resin (B) this invention are crystalline polymer and a non-crystalline 
polymer. The crystalline polymer used as a resin (B) by this invention is the carbon atomic numbers 2- 
12alpha. - It is the homopolymer or copolymer of an olefin. 

[0042] Any of a random polymerization and block polymerization are sufficient as this polymerization 
form. In the case of a random copolymer, it is alpha of the fewer one. - An olefin composition unit is 
usually less than [ 40 mol % ] and alpha contained less than [ 30 mol % ] preferably. - An olefine 
copolymer is desirable. 

[0043] Carbon atomic numbers 2-12alpha - As an olefin, they are ethylene, a propylene, 1-butene, 1- 
pentene, 1-hexene, and the 4-methyl -1, for example. - A pentene, 1-octene, 1-decene, etc. are 
mentioned. 

[0044] The above alpha - Also in the homopolymer of an olefin, and a copolymer, they are the carbon 
atomic numbers 3-6alpha. - The polymer (**) of an olefin especially the homopolymer of a propylene, a 
propylene and other alpha - A copolymer with an olefin is used preferably. 
[0045] As a non-crystalline polymer used as a resin (B) by this invention, it is (1), for example. 
Polystyrene and (2) The ABS plastics and (3) which are the copolymer of acrylonitrile, a butadiene, and 
styrene The AES resin and (4) which are the copolymer of acrylonitrile, EPDM, and styrene The 
acrylonitrile acrylic styrene resin and (5) which are the resin of the 3 yuan polymerization system which 
used acrylonitrile, styrene, and special rubber as the main raw material Ethylene, an annular olefine 
copolymer, etc. be mentioned Also in these non-crystalline polymers, the resin of a styrene content non- 
crystalline polymer (1), i.e., the above, (2), (3), and (4) is used preferably. 
[0046] The above crystalline polymer and non-crystalline polymers are BIKATTO softening 
temperature [ASTM D 1525], as mentioned above. It is desirable that it is 80 degrees C or more 
preferably 70 degrees C or more. The thermal-contraction nature Plastic solid of the shape of the 
configuration storage nature vulcanized-rubber Plastic solid obtained as the BIKATTO softening 
temperature of these resins is less than 70 degrees C, for example, a film, a sheet, and a tube cannot 
maintain the configuration stability, but the practicality as goods of it is lost. 

[0047] It sets to this invention and the above resins (B) are ethylene andalpha. - It is distributing in the 
vulcanized rubber which consists of vulcanization nature rubber (A), such as an olefin and disconjugate 
polyene copolymerization rubber, and, as for the mean-dispersion particle diameter, it is usually 
desirable for there to be 0.1-100 micrometers in the range of 0.1-50 micrometers more preferably 0.1- 
200 micrometers. 

[0048] The morphology (phase gestalt) of such a resin (B) can be attained by changing the above resins 
(B) into a melting state, and giving a shearing operation to a resin (B). for example, the case of a 
propylene homopolymer ~ 200-degree C temperature conditions ~ the inside of a twin screw extruder - 
a propylene homopolymer - a specific energy — more than 0.01 kW-hr/kg - what is necessary is just to 
give more than 0.02 kW-hr/kg preferably If the mean-dispersion particle diameter of a resin (B) exceeds 
200 micrometers, the intensity of the configuration storage nature vulcanized-rubber Plastic solid 
obtained will fall, or there is an inclination which the fluidity of a resin (B) falls and causes trouble to 
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the processability of a configuration storage nature vulcanized-rubber Plastic solid with shortage of 
temperature conditions and shearing energy. 

[0049] The ethylene andalpha which compatibility of the resin (B) with vulcanization nature rubber (A) 
was too good, for example, it mentioned above on the other hand - When an olefin and disconjugate 
polyene copolymer rubber, and polyethylene dissolve on molecule level, there is an inclination which 
the fault that the rubber elasticity of the configuration storage nature vulcanized-rubber Plastic solid 
obtained falls produces. Therefore, both need to choose the kind of a resin (B) and vulcanization nature 
rubber (A) in the range which is not dissolved on molecule level. 

[0050] this invention -- setting the above resins (B) « weight ratio [[ of a resin (B) and vulcanization 
nature rubber (A) ] (B)/(A) --] 3 / 100 - 50/100 « it is preferably used in 5 / 100 - 40/100, and the 
amount that becomes within the limits of 5 / 100 - 30/100 more preferably 

[0051] If a resin (B) is used in the above amount, the configuration storage nature vulcanized-rubber 
Plastic solid excellent in the balance of the deformation recoverability and rubber elasticity by heat can 
be obtained. 

As a component of the configuration storage nature vulcanized-rubber Plastic solid concerning other 
component this inventions, the vulcanizing agent other than vulcanization nature rubber (A) which was 
mentioned above, and a resin (B) is used at least, and the compounding agent used for manufacture of 
usual rubber, such as a vulcanization assistant, other conventionally well-known compounding agents, 
for example, vulcanization accelerator, a softener, reinforcing materials, a filler, processing aid, a 
pigment, an antioxidant, and a foaming agent, by the need is used in the range which does not spoil the 
purpose of this invention. 

[0052] As a vulcanizing agent, a sulfur system compound and organic peroxide can be mentioned. As a 
sulfur system compound, sulfur, sulfur chloride, a sulfur dichloride, morpholine disulfide, alkylphenol 
disulfide, tetramethylthiuramdisulfide, a dithiocarbamic-acid selenium, etc. are mentioned, for example. 
Especially, sulfur is desirable. 

[0053] a sulfur system compound - the vulcanization nature (rubber A) 100 weight section - receiving - 
- usually - 0.1 - 10 weight section - desirable - 0.5 - 5 weight section - the 1.0-3.0 weight section 
comes out comparatively more preferably, and it is used 

[0054] As organic peroxide, it is dicumyl peroxide, 2, and 5-dimethyl. - It is 2 and 5. - JI (t-butylperoxy) 
hexane, 2, 5-dimethyl - 2 Five - JI (benzoyl peroxy) hexane, 2, 5-dimethyl - 2 Five - JI (t-butylperoxy) 
hexyne -3, JI -t-butyl peroxide, JI -t-butylperoxy - 3, 3, 5 - A trimethyl cyclohexane, t-dibutyl 
hydroperoxide, etc. are mentioned. Especially, they are dicumyl peroxide and JI. -t-butyl peroxide, JI -t- 
butylperoxy - 3, 3, 5 - A trimethyl cyclohexane is used preferably. 

[0055] 3x10-3 to 5xten - two mols of organic peroxide are usually preferably used to vulcanization 
nature (rubber A) lOOg at a rate of 1x10-3 to 3xten - two mols. When using a sulfur system compound 
as a vulcanizing agent, combined use of a vulcanization accelerator is desirable. As a vulcanization 
accelerator, it is N-cyclohexyl -2, for example. - Benzothiazole sulfenamide, N-oxy-diethylene -2 - 
Benzothiazole sulfenamide, N, N' - Diisopropyl -2 - Benzothiazole sulfenamide, 2- 
mercaptobenzothiazole, 2-(2, 4-dinitrophenyl) mercaptobenzothiazole, 2-(2, 6-diethyl-4-morpholino 
thio) benzothiazole, Dibenzothiazyl - Thiazole system compounds, such as disulfide; 
[ Diphenylguanidine, ] Guanidine system compounds, such as a triphenyl guanidine and JIORUSO tolyl 
guanidine; acetaldehyde - Aniline condensate, butyraldehyde - aldehyde amine system compound [, such 
as an aniline condensate, ]; ~ imidazoline system compound [, such as 2-mercapto imidazoline, ]; - 
diethyl thiourea - Thiourea system compounds, such as dibutyl thiourea; 

Tetramethylthiurammonosulfide, Thiuram system compounds, such as tetramethylthiuramdisulfide; A 
zinc dimethyldithiocarbamate, Xanthate system compounds, such as dithio acid chloride system 
compound; dibutyl xanthogenic-acid zinc, such as a zinc diethyldithiocarbamate and a 
diethyldithiocarbamic-acid tellurium; in addition to this, a zinc white etc. can be mentioned. 
[0056] these vulcanization accelerators — the vulcanization nature (rubber A) 100 weight section - 
receiving ~ 0.1 - 20 weight section ~ desirable ~ 0.2-10 weight section - 0.5 - 5 weight section comes 
out comparatively more preferably, and it is used 
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[0057] When using organic peroxide as a vulcanizing agent, combined use of a vulcanization assistant is 
desirable. As a vulcanization assistant, it is sulfur, for example.; Allyl-compound system compounds, 
such as acrylic (meta) compound; diallyl phthalates, such as quinonedioxime series; ethylene glycol 
dimethacrylate which is P-quinonedioxime etc., and trimethylolpropanetrimethacrylate, and triallyl 
isocyanurate; in addition to this, a maleimide system compound, a divinylbenzene (DVB), etc. are 
mentioned. 

[0058] 0.5-2 mols of such vulcanization assistants are preferably used at a rate of an equal mol to one 
mol of organic peroxide to be used. The softener usually used for rubber is used as a softener. For 
example, a process oil, a lubricating oil, paraffin, a liquid paraffin, Coal tar system softeners, such as 
petroleum system softener; coal tars, such as petroleum asphalt and vaseline, and a coal tar pitch; The 
castor oil, Fatty-oil system softener; tall oil, such as rapeseed oil, soybean oil, and palm oil; A dense 
low, Lows, such as a carnauba wax and lanolin; A ricinoleic acid, a palmitic acid, A fatty acid, its metal 
salt; naphthenic acid, or its metallic soaps, such as stearin acid, a barium stearate, and a calcium stearate; 
A pine oil, Rosin or its derivative; A terpene resin, a petroleum resin, a cumarone indene resin, 
Synthetic-macromolecule matter, such as atactic polypropylene; A dioctyl phthalate, In addition to this, 
Carbonate system plasticizers, such as ester system plasticizer; JIISO dodecyl carbonate, such as dioctyl 
adipate and dioctyl sebacate; A micro crystalline wax, A factice (factice), liquid polybutadiene, 
denaturation liquid polybutadiene, liquefied thiokol, and hydrocarbon system synthetic lubricating oil 
etc. is mentioned. 

[0059] These softeners are usually preferably used at a rate below 70 weight sections below the 100 
weight sections to the vulcanization nature (rubber A) 100 weight section. As reinforcing materials, 
various carbon black, such as skin reactive factor, GPF, FEF, MAF, ISAF, and SAF, FT, MT, a fines 
silicic acid, etc. are used suitably, for example. 

[0060] As a filler, a precipitated calcium carbonate, whiting, talc, clay, etc. are used, for example. These 
reinforcing materials and fillers are usually preferably used at a rate below the 150 weight sections 
below the 200 weight sections to the vulcanization nature (rubber A) 100 weight section. 
[0061] The processing aid used for the usual rubber processing as processing aid can be used. As such 
processing aid, higher-fatty-acid ester, such as higher-fatty-acid salt; ricinoleic-acid ester, such as 
higher-fatty-acid; barium stearates, such as a ricinoleic acid, stearin acid, a palmitic acid, and a lauric 
acid, a calcium stearate, and a zinc stearate, stearic acid ester, palmitic-acid ester, and lauric-acid ester, 
is mentioned, for example. 

[0062] Such processing aid is usually preferably used at a rate of the about one to 5 weight section 
below the about 10 weight section to the vulcanization nature (rubber A) 100 weight section. As a 
pigment, a well-known inorganic pigment (for example, titanium white) and a well-known organic 
pigment (for example, naphthol green B) are used conventionally. 

[0063] these pigments ~ the vulcanization nature (rubber A) 100 weight section - receiving ~ the a 
maximum of 20 weight section — it is preferably used in the amount of the a maximum of 10 weight 
section As an antioxidant, they are a phenyl butylamine, N, and N', for example. - G 2 - Naphthyl - p - 
Aromatic secondary-amine system stabilizers, such as a phenylenediamine; [ Dibutyl hydroxy toluene, ] 
Tetrakis [methylene (3) [ 5-G t-] Phenol system stabilizers, such as butyl-4-hydroxy hydronalium 
cinnamate] methane; screw [2-methyl-4-(3-n-alkylthiopropionyloxy)-5-t - Buthylphenyl] Thioether 
system stabilizers [, such as a sulfide ]; Dithiocarbamic-acid salt system stabilizers, such as a nickel 
dibutyldithiocarbamate, etc. are mentioned. 

[0064] that these antioxidants are independent or two sorts or more ~ it can combine and use such an 
antioxidant ~ the vulcanization nature (rubber A) 100 weight section — receiving — usually — 0.1 - 5 
weight section - 0.5 - 3 weight section comes out comparatively preferably, and it is used 
[0065] Although it shows the outstanding thermal resistance and outstanding endurance even if it does 
not use an antioxidant, the configuration storage nature vulcanized-rubber Plastic solid concerning this 
invention can lengthen a life cycle, if an antioxidant is used further. 

[0066] The configuration storage nature vulcanized-rubber Plastic solid concerning this invention may 
be a non-foam, and may be a foam, as the foaming agent used on the occasion of foam formation — any 
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of a commercial foaming agent although it can be used suitably For example, a sodium bicarbonate, 
a sodium carbonate, an ammonium bicarbonate, Inorganic system foaming agent;N, such as an 
ammonium carbonate and an ammonium nitrite, N' - Dinitroso terephthalamide, N, N' - Nitroso 
compounds, such as a dinitrosopentamethylenetetramine; [ AZOJI carvone amide, ] An 
azobisisobutyronitril, azo cyclohexyl nitril, azo diaminobenzene, Azo compounds, such as a barium azo 
dicarboxy rate; A benzene sulfonyl hydrazide, Sulfonyl hydrazide compounds, such as a toluene 
sulfonyl hydrazide, P, the P'-oxy-screw (benzene sulfonyl hydrazide) diphenyl sulfone -3, and a 3'- 
JISURU phenyl hydrazide; A calcium azide, Azide compounds, such as a 4 and 4'-diphenyl disulfo nil 
azide and a PARATORU en sulfonyl azide, etc. are mentioned. Especially, an azo compound, a sulfonyl 
hydrazide compound, and an azide compound are used suitably. 

[0067] although the loadings of these foaming agents are suitably chosen so that the specific gravity of 
the foam after vulcanization foaming may be set to 0.01-0.9 -- a foaming agent -- usually the 
vulcanization nature (rubber A) 100 weight section -- receiving 0.5 - 30 weight section desirable - 
1 - 20 weight section -2-10 weight section comes out comparatively more preferably, and it is used 
[0068] Moreover, even if it uses a foaming assistant together with a foaming agent if needed, it does not 
interfere. Addition of a foaming assistant has an effect in regulation of the decomposition temperature of 
a foaming agent, equalization of a foam, etc. As a foaming assistant, organic acids, such as a salicylic 
acid, a phthalic acid, stearin acid, and oxalic acid, a urea, its derivative, etc. are mentioned, for example. 
[0069] As mentioned above, the configuration storage nature vulcanized-rubber Plastic solid concerning 
the manufacture this invention of a configuration storage nature vulcanized-rubber Plastic solid is a non- 
foam or a foam, for example, can be prepared by the following methods. 

[0070] Namely, the ethylene andalpha which is the indispensable component of the configuration 
storage nature vulcanized-rubber Plastic solid concerning this invention and which was mentioned above 
-The resin (B) which are vulcanization nature rubber (A), and crystallinity or amorphia, such as an 
olefin and disconjugate polyene copolymer rubber, is mixed and kneaded for 1 minute at 250 degrees C 
by the twin screw extruder. 

[0071] Subsequently, the obtained kneading object and additives, such as reinforcing materials, a filler, a 
softener, and a pigment, are kneaded for about 3-10 minutes at the temperature of about 80 degrees C - 
170 degrees C using mixers, such as a Banbury mixer. 

[0072] Subsequently, rolls, such as an open roll, are used, additional mixture is carried out, at the roll 
temperature of about 40 degrees C - 80 degrees C, a vulcanizing agent and a vulcanization assistant are 
kneaded in the kneading object obtained as mentioned above for about 3-30 minutes, and carry out 
sheeting to it, and the unvulcanized-rubber compound (vulcanization nature rubber constituent) of the 
shape of a ribbon base or a sheet is prepared. 

[0073] Thus, the prepared unvulcanized-rubber compound is fabricated by the desired configuration 
with an extruder, a calendering roll, a press, an injection molding machine, a transfer-molding machine, 
etc., and simultaneously with fabrication, within a vulcanization tub, it vulcanizes the Plastic solid while 
vulcanizing by the method of usually heating for about 1-30 minutes at about 150 degrees C - 270 
degrees C or being foamed. 

[0074] As a vulcanization tub, a steam vulcanizer, a hot-air-cure tub, the glass-bead fluid bed, a fused 
salt vulcanization tub, a microwave tub, etc. are mentioned. These vulcanization tubs are used in 
independent or combination. 

[0075] Subsequently, after carrying out size enlargement of the vulcanized-rubber Plastic solid obtained 
as mentioned above at the temperature more than the BIKATTO softening temperature of a resin (B), 
and putting it on the bottom of the temperature atmosphere more than BIKATTO softening temperature 
or putting on the bottom of the temperature atmosphere more than BIKATTO softening temperature, 
size enlargement is carried out at the temperature more than the BIKATTO softening temperature of a 
resin (B), and it cools to the temperature of under BIKATTO softening temperature as it is. As for the 
cooling method, especially a limit does not have radiationnal cooling, water cooling, air cooling, etc. 
[0076] Even if the configuration storage nature vulcanized-rubber Plastic solid concerning this invention 
obtained as mentioned above removes the force applied for the last size enlargement, the gestalt of the 
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shape of the configuration by which size enlargement was carried out, for example, a film, a sheet, or a 
tube is held. 

[0077] If the configuration storage nature vulcanized-rubber Plastic solid concerning this invention 
obtained as mentioned above is again put on the bottom of the temperature atmosphere more than 
BIKATTO softening temperature, it will return to the gestalt of the vulcanized-rubber Plastic solid in 
front of the last size enlargement. The configuration storage nature vulcanized-rubber Plastic solid 
concerning this invention can repeat contraction and expansion of a tube-like vulcanized-rubber Plastic 
solid, when the configuration for example, after the last size enlargement is the vulcanized-rubber 
Plastic solid of the shape of a tube with a large bore and is a tube-like vulcanized-rubber Plastic solid 
with the configuration smaller than this bore in front of the last size enlargement 
[0078] 

[Effect of the Invention] Since it is controlling contraction (start) temperature with the resin (B) with a 
BIKATTO softening temperature of 70 degrees C or more, its user-friendliness is good, and since the 
configuration storage nature vulcanized-rubber Plastic solid concerning this invention is moreover using! 
vulcanization nature rubber (A) together, its rubber elasticity is high. ' 
[0079] According to this invention, even if it is the Plastic solid which are obtained by carrying out and 
transforms size enlargement [, such as mold attachment ], such as a crimp, temporarily after 
vulcanization of a compound compound at the time of product use, the configuration storage nature 
vulcanized-rubber Plastic solid excellent in the property which returns to the original configuration, i.e., 
rubber elasticity, is obtained. 

[0080] Since it has the above effects, the configuration storage nature vulcanized-rubber Plastic solid 
concerning this invention can be especially used suitably as a thermal-contraction nature Plastic solid of 
the shape of a film, a sheet, and a film. 

[0081] Although the reason for the ability to offer the configuration storage nature vulcanized-rubber 
Plastic solid which has such an effect is not clear, it guesses as follows. That is, the resin (B) currently 
distributed granular in the vulcanizate which consists of vulcanization nature rubber (A) will deform in 
the deformation direction in the shape of a sheet, if size enlargement of the vulcanized rubber is carried 
out at the temperature more than the BIKATTO softening temperature of a resin (B), and this bars 
rubber elasticity (deformation recoverability). At the time of a thermal contraction, a resin (B) returns 
granular [ origin ]. In order that the resin (B) which returned granular may work as a filler in a 
vulcanized-rubber Plastic solid, the vulcanized-rubber Plastic solid after contraction discovers high 
rubber elasticity under a service temperature. 

[0082] as the thermal-contraction nature Plastic solid of the shape of the film with which the 
configuration storage nature vulcanized-rubber Plastic solid concerning this invention which has the 
above effects may have patterns, such as a crimp, a sheet, or a tube -- uses, such as connection of various 
sealants, grommets, the gathers of clothes, and a variant pipe, - it can use for the use of parts for 
automobiles, such as joint hose, such as a radiator hose for automobiles, a glass run channel, and 
weather-strip sponge, etc. widely further 
[0083] 

[Example] Hereafter, although an example explains this invention, this invention is not limited to these 

examples. 

[0084] 

[Example 1] First, EPT[ethylene / propylene (mole ratio) = 63/37, disconjugate polyene =5-ethylidene- 
2-norbornene, it abbreviates to EPT (1) [limiting viscosity eta] =1.5 dl/g measured in 135-degree-C 
decalin, iodine number =22, and the following --] ~ It considers as crystalline polymer. Polypropylene 
[propylene ethylene copolymer; BIKATTO softening temperature (ASTM D 1525) =150 degree C Melt 
flow rate (ASTM D 1238, 230 degrees C, 2. 16kg load) = 55g / 10 minutes, Ethylene content =] 
abbreviated to three-mol % and density (ASTM D 1505) =0.91 g/cm3 and PP (1) at a rate shown in the 
1st table twin-screw-extruder [-- : by Toshiba Machine Co., Ltd. - 50phi twin-screw-extruder and ratio- 
of-length-to-diameter=45] was used, it mixed and kneaded on the conditions of the setting temperature 
of 230 degrees C, and screw-speed 200rpm, and compound-A was obtained 
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[0085] 
[Table 1] 
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[0086] subsequently, the intercept of compound-A -- a ruthenium acid -- dyeing -- a scanning electron 
microscope [:[ by JEOL Co., Ltd. ] T330A] -- a 10,000 times as many photograph as this -- taking - 
Image-analysis Equipment [- when asked for the mean particle diameter of the polypropylene particle 
in a photograph by pierced earring:LA-500], the mean particle diameter was 0.8 micrometers 
[0087] Next, to this compound-A, the compounding agent was added so that it might become 
combination prescription shown in the 2nd table, and it kneaded for 5 minutes with a 14 inch open roll 
[Japanese roll company make] to it, and compound-B was obtained to it. 

[0088] The roll skin temperatures at the time of this kneading were pre-roll 50degree C and post-roll 

60degree C. 

[0089] 



[Table 2] 
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[0090] Furthermore, this compound-B was twisted around the 14 inch open roll [Japanese roll company 
make]. The roll skin temperatures at this time were pre-roll 50degree C and post-roll 60degree C. After 
having added the compounding agent to compound-B so that it might become combination prescription 
shown in the 3rd table on this open roll, and kneading for 3 minutes, sheeting was carried out and the 
non- vulcanized sheet with a thickness of 3mm was obtained. 
[0091] 



[Table 3] 
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[0092] this non-vulcanized sheet - a press-forming machine [KOTAKI energy machine company make] 
~ using ~ metal mold - press cure was carried out for 20 minutes at 160 degrees C in inside, and the 
2mm(* *) x 1 5cm(length) x 1 2cm (width) vulcanization sheet was obtained 

[0093] Subsequently, the rectangle test piece with a width of face [ of 20mm ] and a length of 70mm 
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was pierced from this vulcanization sheet. It asked for the rate of configuration storage, and the 

configuration recovery factor by the method mentioned above using this test piece. 

[0094] Furthermore, the JIS No. 3 test piece was pierced from this vulcanization sheet, and tensile 

strength and elongation were measured according to JIS K 6301 . Moreover, the permanent set after 

hardness and 200% extension was measured based on JIS K 6301. 

[0095] A result is shown in the 1 1th table. 

[0096] 

[The example 1 of comparison] In the example 1, PP (1) was not mixed and it carried out like the 
example 1 except having changed prescription shown in the 2nd table and the 3rd table, using EPT (1) 
as it is into prescription shown in the 4th table and the 5th table, respectively 
[0097] 
[Table 4] 
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[0098] 
[Table 5] 
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[0099] A result is shown in the 1 1th table. 
[0100] 

[The example 2 of comparison] In the example 1, PP (1) was not mixed and it carried out like the 
example 1 except having changed prescription shown in the 2nd table, using EPT (1) as it is into 
prescription shown in the 6th table. 
[0101] 
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[0102] A result is shown in the 1 1th table. 
[0103] 

[The example 3 of comparison] In the example 1, it carried out like the example 1 except having used 
polyethylene [BIKATTO softening temperature (ASTM D 1525) =1 14 degree C, 10 melt-flow-rate 
(ASTM D 1238, 230-degree-C, 2.16kg load) =20.0g / minutes, and density (ASTM D 1505) =0.945 
g/cm3] instead of PP (1). A result is shown in the 1 1th table. 
[0104] 

[Example 2] In the example 1, it carried out like the example 1 except having changed prescription 
which makes the loadings of PP (1) 10 weight sections, and is shown in the 2nd table and the 3rd table 
into prescription shown in the 7th table and an octavus table, respectively. 
[0105] 
[Table 7] 
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[0106] 
[Table 8] 
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[0107] A result is shown in the l lth table. 
[0108] 

[Example 3] In the example l, the loadings of PP (l) were made into 30 weight sections, and it carried 
out like the example l except having changed prescription shown in the 2nd table and the 3rd table into 
prescription shown in the 9th table and the 10th table, respectively. 
[0109] 
[Table 9] 
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[0110] 
[Table 10] 
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[01 1 1] A result is shown in the 1 1th table. 
[0112] 

[Example 4] polystyrene [which is a non-crystalline polymer instead of PP (1) in an example 1 - the 
DENKI KAGAKU KOGYO K.K. make - it carried out like the example 1 using :DENKA styrol QP-2 
and BIKATTO softening temperature (ASTM D 1525) =80-degree-C] except having used the osmic 
acid at the time of particle-size measurement 
[01 13] A result is shown in the 1 1th table. 
[0114] 

[Example 5] AES-resin [which is a non-crystalline polymer instead of PP (1) in an example 1 ~ the Ube 
sycon company make ~ it carried out like the example 1 except having used :UCL AXS WS20 and 
BIKATTO softening temperature (ASTM D 1525) =100-degree-C] 
[01 15] A result is shown in the 1 1th table. 
[0116] 

[The example 4 of comparison] In the example 1, although the loadings of PP (1) were made into the 
100 weight sections, the kneading object of EPT (1) and PP (1) was very hard, and the subsequent work 
of it was not completed. 
[0117] 

[Example 6] an example 1 - setting - the mixture with EPT (1) and PP (1) ~ with a capacity of 1.71. 

Banbury-mixer [-- Kobe steehBR] - 6kg/cm2 It carried out like the example 1 except having kneaded 

and mixed for 2 minutes, passing steam. Kneading temperature was 150 degrees C. 

[01 1 8] A result is shown in the 1 1th table. 

[0119] 

[Table 11] 
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PP (1 ) : *yra tri/y, P E : P S : tK'J AES: AE 



[0120] 

[Example 7] First, EPT[ethylene / propylene (mole ratio) = 73/27, disconjugate polyene =5-ethylidene- 
2-norbornene And a dicyclopentadiene (it abbreviates to DCPD hereafter), (It abbreviates to ENB 
hereafter) [Limiting viscosity eta] -2.3 dl/g measured in 135-degree-C decalin, the iodine number =] 
abbreviated to EPT (2) 12 (ENB), 6 (DCPD), and the following, It considers as crystalline polymer. 
Polypropylene [propylene homopolymer; BIKATTO softening temperature (ASTM D 1525) -155 
degree C, a melt flow rate (ASTM D 1238, 230 degrees C, 2.16kg load) — = — 1 1 — g — /-- ten a 
minute density (ASTM D 1505) = 0.91 g/cm three - the following - PP (~ two --) -- 
omitting --] the 12 a table -- being shown -- a rate twin-screw-extruder [-- : by Toshiba 
Machine Co., Ltd. - 50phi twin-screw-extruder and ratio-of-length-to-diameter=45] was used, it mixed 
and kneaded on the conditions of the setting temperature of 230 degrees C, and screw-speed 200rpm, 
and compound-C was obtained 



[0121] 
[Table 12] 
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1 0 0 
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2 0 



[0122] subsequently, the intercept of compound-C -- a ruthenium acid -- dyeing -- a scanning electron 
microscope [:[ by JEOL Co., Ltd. ] T330A] - a 10,000 times as many photograph as this - taking -- 
Image-analysis Equipment [-- when asked for the mean particle diameter of the polypropylene particle 
in a photograph by pierced earring:LA-500], the mean particle diameter was 0.9 micrometers 
[0123] Next, to this compound-C, the compounding agent was added so that it might become 
combination prescription shown in the 13th table, and it kneaded for 5 minutes with a 14 inch open roll 
[Japanese roll company make] to it, and kneading object-D was obtained to it. The roll skin temperatures 
at this time were pre-roll 50degree C and post-roll 60degree C. 
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[0124] 



[Table 13] 
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[0125] Furthermore, this compound-D was twisted around the 14 inch open roll [Japanese roll company 
make]. The roll skin temperatures at this time were pre-roll SOdegree C and post-roll 60degree C. the 
compound non-vulcanized after adding to compound-D and kneading a compounding agent for 3 
minutes so that it may become combination prescription shown in the 14th table on this open roll - or 
sheeting was carried out and the non- vulcanized sheet with a thickness of 3mm was obtained 
[0126] 
[Table 14] 
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[0127] this non- vulcanized sheet - a press-forming machine [KOTAKI energy machine company make] 
- using ~ metal mold - press cure was carried out for 12 minutes at 170 degrees C in inside, and the 
2mm(**) xlScm(length) xl2cm (width) vulcanization sheet was obtained 

[0128] Subsequently, the rectangle test piece with a width of face [ of 20mm ] and a length of 70mm 
was pierced from this vulcanization sheet. It asked for the rate of configuration storage, and the 
configuration recovery factor by the method mentioned above using this test piece. 
[0129] Furthermore, the JIS No. 3 test piece was pierced from this vulcanization sheet, and tensile 
strength and elongation were measured according to JIS K 6301. Moreover, the permanent set after 
200% extension (PS) was measured based on JIS K 6301. 

[0130] Using 50mm extruder equipped with the tabular dice (width of face of 30mm, a height of 2mm), 
the compound which is not vulcanized [ which was obtained as mentioned above ] was extruded, and 
was fabricated on the conditions of the dice temperature of 80 degrees C, and 60 degrees C of cylinder 
temperatures to the ribbon base, and vulcanization was succeedingly performed for 5 minutes in the 220- 
degree C hot-air-cure tub. 

[0131] Subsequently, through and the vulcanized-rubber ribbon with which it cooled immediately and 
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embossing was given to one side were obtained to the embossing roll whose depth of immediately 
embossing of the vulcanized-rubber ribbon which came out of the vulcanization tub is 0.05mm. The 
depth of embossing formed in the vulcanized-rubber ribbon front face was 0.05mm. 
[0132] A result is shown in the 15th table. 
[0133] 

[The example 5 of comparison] In the example 7, PP (2) was not mixed and it carried out like the 

example 7 except having changed the loadings of MAF carbon black into 80 weight sections from 60 

weight sections, using EPT (2) as it is. 

[0134] A result is shown in the 15th table. 

[0135] 
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[0136] 

[Example 8] First, EPT [it abbreviates to EPT (3) ethylene / propylene (mole ratio) =78/22, disconjugate 
polyene =ENB, [limiting viscosity eta] =3.0 dl/g measured in 135-degree-C decalin, iodine number =12, 
and the following], It is 4-methyl as crystalline polymer. - 1 - Pentene resin [BIKATTO softening 
temperature (ASTM D 1525) = [ 173 degrees C, ] Melt flow rate (ASTM D 1238, 230 degrees C, 2.16kg 
load) = 26g / 10 minutes, Density (ASTM D 1505) =] abbreviated to 4MP is made for the weight ratio 
[EPT(3) / 4MP] of EPT (3) and 4MPs to become 100/30 weight sections 0.83 g/cm3 and the following, 
twin-screw-extruder [-- : by Toshiba Machine Co., Ltd. - 50phi twin-screw-extruder and ratio-of- 
length-to-diameter=45] was used, it mixed and kneaded on the conditions of the setting temperature of 
270 degrees C, and screw-speed 200rpm, and compound-E was obtained 

[0137] subsequently, the intercept of compound-E ~ a ruthenium acid - dyeing ~ a scanning electron 
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microscope [:[ by JEOL Co., Ltd. ] T330A] - a 10,000 times as many photograph as this - taking -- 
Image-analysis Equipment [-- when asked for the mean particle diameter of 4MP particle in a 
photograph by pierced earring:LA-500], the mean particle diameter was 1.5 micrometers 
[0138] Next, to this compound-E, the compounding agent was added so that it might become 
combination prescription shown in the 16th table, and it kneaded for 5 minutes with a 14 inch open roll 
[Japanese roll company make] to it, and compound-F was obtained to it. The roll skin temperatures at 
the time of this kneading were pre-roll 50degree C and post-roll 60degree C 
[0139] 
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[0140] Furthermore, this compound-E was twisted around the 14 inch open roll [Japanese roll company 
make]. The roll skin temperatures at this time were pre-roll 50degree C and post-roll 60degree C. After 
having added the compounding agent to compound-E so that it might become combination prescription 
shown in the 1 7th table on this open roll, and kneading for 3 minutes, sheeting was carried out and the 
non-vulcanized sheet with a thickness of 3mm was obtained 
[0141] 



[Table 17] 
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[0142] Subsequently, extrusion molding of the non- vulcanized sheet obtained as mentioned above was 
carried out to the shape of a tube with the extruder of the diameter of 60mm which controlled the 
temperature of a die and a barrel at 60 degrees C, and controlled screw temperature at 40 degrees C, the 
mold goods were continuously led to the hot blast tub succeedingly controlled by 220 degrees C, it ' 
heated for 5 minutes, and the long tube (vulcanization rubber goods) with a bore [ of 14mm ] and a 
thickness of 2mm was obtained. 

[0143] As shown in drawing 1 , after cutting this long tube into a length of 200mm, neglect air cooling 
of the metal rod 2 of the configuration shown in drawing 2 which left the obtained tube 1 for 3 minutes 
in 250-degree C oven, then applied the silicone oil into the tube 1 was inserted and carried out to a 
length of 100mm. 1 hour after, this metal rod 2 was drawn out from the tube 1, and the tube 3 with the 
end face from which a bore as shown in drawing 3 differs was obtained. 

[0144] In addition, the measurement examination of the configuration storage property mentioned above 
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was presented with the non- vulcanized sheet obtained as mentioned above, and it asked for the rate of 
configuration storage, and the configuration recovery factor. Measurement of this configuration storage 
property was performed by making temperature of oven into 250 degrees C in the above-mentioned test 
method. 

[0145] A result is shown in the 18th table. 

[0146] 

[Table 18] 
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[0147] 

[Example 9] As shown in drawing^ , after cutting into a length of 200mm the long tube obtained in the 
example 8, the metal rod 4 of the configuration shown in drawing 4 which left the obtained tube 1 for 3 
minutes in 250-degree C oven, then applied the silicone oil into the tube 1 was inserted, and it put into 
the tank and cooled. 1 hour after, this metal rod 4 was drawn out from the tube 1, and the tube 5 by 
which size enlargement was carried out to the bend configuration as shown in d r a wi n g 5 was obtained. 

[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/22/02 



